Objective: To investigate the association between perineal trauma at childbirth and maternal body mass index (BMI), and estimate the risk of perineal trauma among different BMI groups.
| INTRODUCTION
Obesity in women is defined as a body mass index (BMI, calculated as weight in kilograms divided by the square of height in meters) of at least 30, or a body fat percentage of at least 30%. 1 In 2014, 22% and 27% of all pregnant women in the UK were reported to be overweight and obese, respectively.
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Obesity in pregnancy is associated with complications such as spontaneous abortion, thromboembolism, hypertensive disorders, gestational diabetes, and preterm delivery, among others. 3 Furthermore, obese women experience more complications during labor and delivery, including induction of labor, epidural failure, increased rates of cesarean delivery, and shoulder dystocia. Vaginal delivery can result in perineal trauma; in the UK, 85% of women who deliver vaginally are reported to sustain some degree of perineal tear. 5 The main contributing factors are nulliparity, forceps delivery, longer duration of second stage of labor, and higher birth weight. The data were analyzed using SPSS version 21 (IBM, Armonk, NY, USA). Multivariate logistic regression was performed to assess the associations between perineal trauma and BMI with normal weight used as the reference group. Perineal tears were grouped for these analyses into minor perineal trauma (first-and second-degree tears),
and OASIS (third-and fourth-degree tears). All secondary outcome variables were included in the final model. P<0.05 was considered statistically significant. Among the study population, the most common ethnic background was white (n=24 071; 52.3%), followed by black (n=7332; 17.3%), Subcontinental Asian (n=6691; 15.1%), Southeastern Asian (n=2402;
| RESULTS
5.6%) and other (n=5061; 7.5%). The median age was similar in all BMI groups ( Table 1 ). The highest BMI was observed among black women, followed by Subcontinental Asian women (Table 1) . Overall, first-and second-degree perineal tears were the most common outcomes of vaginal delivery ( Table 2 ).
The frequency of instrumental deliveries decreased with increasing BMI (Fig. 1 ). Patients with a BMI of less than 25 had the highest rate of instrumental deliveries (5963/27 107; 22.0%) and severely obese women had the lowest rate (284/2032; 14.0%) (Fig. 1 ).
Multivariate analysis was performed to identify factors associated with minor tears (Table 3) and OASIS (Table 4) . For both types of injury, increasing BMI was inversely associated with risk; however, the association was not significant for OASIS. As compared with the reference group of white women, black women had a lower risk of OASIS (P<0.001), and Southeastern Asians had the highest risk (P<0.001). Instrumental delivery was the most significant risk factor for OASIS (P<0.001). Smoking decreased the risk of perineal trauma, whereas primiparity, pregnancy length, and birth weight increased it (all P<0.001).
T A B L E 1 Age and ethnicity among the BMI groups. T A B L E 2 Frequency of perineal trauma in the study population (n=45 557). 
Perineal trauma No. (%)

| DISCUSSION
The present study found that 73% of women experienced some form of perineal trauma, in keeping with previous reports. 5 Our OASIS rate of 3.5% also is within the range reported previously.
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The risk of both minor and major perineal lacerations was lower for obese women; however, the "protective" effect of obesity was not statistically significant for the latter category (i.e. OASIS). This is in line with previous reports, including studies in Sweden and the USA. 7, 12 The common finding among the studies is that higher BMI is protective for perineal trauma. In the Swedish study, however, the risk of minor perineal trauma was positively associated, whereas OASIS was negatively associated, with increasing BMI. 7 The authors suggested that, because it was a nationwide study, the possibly highly significant results might be attributed to the large sample size rather than to large effect sizes. The study in the USA demonstrated an inverse relationship between increasing BMI and OASIS, but the association was significant only among primiparous women and not among multiparous women.
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Similar results were reported in another Swedish study of only primiparous women 8 ; thus, parity seems to play a part in these asso- tain perineal tears compared with Southeastern Asian women in the present study. Also in line with a previous report, 25 The present study has some limitations. First, as a retrospective chart review, the data might have been subject to reporting or coding errors. The accuracy of the data was dependent on the entry made by the individuals who input them, and the data were not cross-verified from the medical records except for the cases of third-and fourth-degree tears. Although the effect of confounders was reduced by performing multivariable logistic regression analysis, there remained the risk that some potential confounders were not considered. Last, a considerable amount of data were incomplete, particularly for BMI, leading to the exclusion of 8717 (13.0%) women from the study cohort.
In conclusion, the negative association between increasing BMI and perineal trauma has shown that obesity in pregnancy is not universally associated with adverse events. The rate of instrumental deliveries also seemed to be lower for obese women. The risk of childbirth-related perineal trauma was associated with primiparity, increasing pregnancy length and birth weight, and instrumental delivery. Black ethnicity and smoking reduced the risk of OASIS. Basic and translational research could shed light on pathophysiological mechanisms and changes in collagen status or other tissue effects, which might explain the observations in the present study and others.
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